Chicken suprachiasmatic nuclei: II. Autoradiographic and immunohistochemical analysis.
The vertebrate circadian system is composed of multiple inputs, oscillators, pacemakers, and outputs. In birds, the pineal gland and retinae have been defined as pacemakers within this system. Evidence for a third, hypothalamic pacemaker is abundant. It has been presumed that this pacemaker is homologous to the mammalian suprachiasmatic nucleus (SCN). Two candidate structures have been referred to as the avian SCN--the medial SCN (mSCN) and the visual SCN (vSCN). Previously, we suggested that both structures are involved in a "suprachiasmatic complex." To further explore evidence for an avian SCN, the present study employed several classical techniques to assess intrinsic characteristics of the mSCN and vSCN in the chicken. First, analysis of mSCN and vSCN cytoarchitecture indicated that the mSCN is similar in location and cell population to the mammalian SCN, while the vSCN is more similar in terms of its shape. Second, intravitreal injections of tritiated proline were used to identify hypothalamic retinal terminals. The findings support previous studies identifying the vSCN as the primary retinorecipient hypothalamic structure in birds. Third, analysis of mSCN and vSCN chemoarchitecture suggests that both the mSCN and vSCN display similarity to the mammalian SCN, which displays significant interspecies variation. Finally, a unique astrocytic bridge between the mSCN and vSCN is demonstrated, suggesting that astrocytes play a role within the suprachiasmatic nuclei of birds, similar to the situation in mammals. Our previously presented working model of the avian suprachiasmatic complex is updated to include these data.